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concentrations occurred between smatl and medium
basing with forest or agriculiural Jand use in either the
Springlicld or Salem Plateaus or between any of the
streams in {orest basins in the Boston Mountains,
Springfield Plateau, or Salem Plateau (median of less
than 0.01 mg/L for all forest basins). As with dissolved
nitrite plus nitrate, differences in total phosphorus con-
centrations occurred between sireams draining basins
with agricultural land use io the Springfield Platean
and those in the Salem Plateau (fig. 11). Streams in
both smail and medium agriculiural basins in the
Springficld Plateau (median of .04 mg/L for site 17,
0.05 mg/L for site 19, and 0.0 mg/1. for site 4) had
larger concentrations than their counterpans in the
Salem Piateau (median of .02 mg/L. for site 35 and
0.03 mg/L for site 38), again indicating a relation to
the type of agricultural land use rather than the percent
agricultural tand use. The largest total phosphorus
concentrations were observed at site 16, Kings River
near Berryville, Arkansas, which is located about 10
mi (miles) downstream from a municipal wastewaler-
treatment discharge.

The tolal phosphorus data collected at 13 fixed
sites and 29 synoptic siles during the synoptic sam-
pling in May 1994 and 1993 and August or September
1994 are compared in figure 12, Overali, the data for
streams in basins of similar size and land-use setting
group together, although the variation in concentra-
tions is greater than with dissolved nitrite plus nitrate
concentrations (fig. 7). Many of the exceptions (for
example, sites 11, 17, 35, and 37) appear to be dis-
charge related (fig. 13). For example, the May 1995
sample collecled al site 37, representing medium,
Salem Platean agricultural basins, had a much larger
total phosphorus concentration than other samples
from comparable sites (sites 13, 34, 38, and 43). The
stream discharge for the May 1995 sample collecled at
site 37 {fig. 13) was an order of magnitude larger than
the discharges at the other sites.

In streams primarily affected by nonpoint
sources of phosphorus (primarily agricultural sites),
the largest total phosphorus concentrations did not
necessarily occur during periods of increased runoff in
May 1994 and 1995 but often were measured in the
low-flow samples collected in August or September of
1594 (fig. 12). At the two sites representing medium,
Springfield Plateau urban basins (sites 24 and 27), the
largest concentrations were observed in the August
and Seplember sampies as expected. The same is true
at site 16, Kings River near Berryville, Arkansas,
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which is downsiream from a point-source discharge.
The variation among sites primarily affected by non-
poinl sources may be attributed to the relation between
phosphorus concentrations and discharge. Because
phosphorus species tend to sorb 1o sediments, total
phosphorus concentrations decrease with initial
increases in streamflow uniil sediment is mobilized
causing an increase in lotal phosphorus concentrations
{(fig. 14). Depending on when a sample is collected in
relation to the streamflow hydrograph, a larger dis-
charge may have a smaller or larger total phosphorus
concentration.

Total phosphorus concentrations also increase
with increasing percent agricaltural land use. A plot of
tolal phosphorus versus percent agricultural land use is
shown in figure 15 for 13 fixed sitcs and the 29 synop-
tic siles. The relation of total phosphorus 1o percent
agricultural land use has a positive correlation (Spear-
man correfation coefficient of 0.74), with percent agri-
cultural land use accounting for about 42 percent of
the variation in the total phosphorus concentrations
(multipie R of 0.42).

Fecal Indicator Bacteria

Fecal indicator bacteria are measures of the
sanitary qualily of water. The concentration of these
bacteria is one indicator of whether water is safe {or
whole-body-contact recreation, safe for consumption,
or {ree from discasc-causing organisms. Indicator hac-
teria are not typically discase causing but are corre-
luted 1o 1he presence of water-borne pathogens.
Sources of fecal indicator bacteria include undisin-
tected municipal wastewater-ireatment effluents; com-
bincd-sewer overflows: septic tanks; animal wastes
trom {ecdiots. barnyards, and pastures; manure apph-
cation areas: and stormwater. The fecal indicaor bac-
teria specics used in this study are bacteria of the fecal
coliform and fecal streplococe groups and Esche-
richia coli (E. colD), all of which are restricted to the
wntestinal tracts of warm-blooded animals, £ coli is
strictly an inhabitant of the gastrointestinal tract of
warm-blooded animals and is presence in waler is
direct evidence of lecal contamination from warm-
blooded animals and the possible presence of patho-
gens (Dufour, 1977). The fecal coliform test is not as
specific for fecal coliform bactena but tends 1o test
positive for soil bacteria as well,
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